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The cattle population of the world is not distrituted agcording to the 
number of Immang; therefore, 1% 1s naturel that countries having a small mm 
ber of cattle per capita should obtain a considerable quantity of beef from 
nations that have a surplus, Great Britain, because of her leading position 
as a mamfacturing nation and because of her amall area and isolated position, 
was the first country to becom alarmed over her constantly decreasing mat 
supply, As a result, she built up a large trade with exporting nations, This 
trade fn its earliest stage was based on shipments of live animals and later, 
as the refrigeration industry developed, on dressed meat, In 1880 Ingland de 
pended almost wholly upon the United States to supply her with the beef which 
she herself could not produce, However, by 1914 with the advance of mechani~ 
eal. refrigeration, England secured the mjor part of her beef from South Aner 
fea, Today, approximately 50 percent of the beef used ty the United Kingdom 
4s obtained fron the South American continent, At the sam time that South 
American trade with Great Britain vas increasing, the same set of factors 
caused an increase in the trade betwoon Australia and Great Britian, During 
that perlod, the United States had changed from a nation that exported beef 
to a nation that provided only a little more beef than its population consumed, 

For example, in 1900 the United States exported 1,380,000,000 pounds af 
beef and imported 1,500,000 pounds; whereas by 1940, exparts had dropped to 
220,800,000 pounis and imports had inereased to 273,600,000 pounds, indicating 
the change from an exporting nation to a nation that produced only slightly 
nore meat than it consumed, It is true that in the years following 1940, the 


war years, exports again greatly inereased, Hovever, in 1943 the peal: year, 
such of the 2524447005000 pounda exported was at the sacrifice of the meat 
consuming population at heme an‘ gould not be considered a normal trend, It 
appears probable that dn the future the heavily populated countries will be 
dependent upen South Ameren and Austrelfa for thetr beef, since the meat ine 
dustry within the United States has become more and more a program for produce 
ing ety enough beef for domestic consumptions 

In Light of this Imovledgey « review vill be given of the beef industry 
within the boundaries of our own nation, Here from the earliest times, the 
center of beef population shifted to the westward ahead of the influx of sete 
tlers, Texas wae admitted to the union in 1845 and settlers moved to thet 
state vhere they vero successful in rodmeing to a state of vendwlonestication 
the deseandents of the cattle brought over by the Spanish Missfoneries, Fole 
lowing the Civil War, choice steers were selling in the north for nearly 100 
per head, and these eattle could be bought for between $3 and $6 per hood in 
Toms, In 1896, the first drove of cattle came up the tretl from Tams towant 
Abilene, During the following yoors, the covters of cattle population tended 
to be stabilized into two great general areas. One area, the southwet aren, | 
which included a lenge part of Kansas, Oklahom, Tama, New Mexico, ond Arie 
sona, was the breeding or producing section of the United States, This seston 
of the nation was characterized ty cheap land, good native pasture, relatively 
moderate vinters, and large operating unite, Hore, the keeping of cow horde 
and the production of stocker and Sseder ealves or stocker and feoder yearlings 
flourished, It was in this area in gonerel, with the possibile addition of the 
sand hills country of Nebraska, that most of the feoder cattle for the corn 
belt feed lote has boon produced, The other genoral area, whore there wae a 


concentration of cattle mumbersy wan tho corn belt, comprising tho states of 
Town, Indisna, Tilinols, parte of Nebraska, Missourl, South Dakota, and time» 
Bote Tt vas in thie general area that finished beef we produced 

Tho role of Kansas in beef production hes been a very important ont, eines 


the state ranks third 4n cattle numbers after Texas, which generally ranks 


fizwty and Tove, which normally rank: second, The state ts in an intermediate 
position betweon the stocker and feeder producing area of the Southwast and 
the etetetly full feoding areas of the Corn Dallt, Boeause of thie fact, om 
phasis in beef produstiion fm this state Ine beon slaced on developing programs 
that are intermediate betwoon the brodustion of atedker and focder cattle 
produeed in the Southvest and the produstion of prime full fed beef produced 
fn the Goma Bolt, Kancas has a conbination of fnetore viich are not to be found 
either in the soutinmst stocker and feeder area, or in the Corn Selt foding 
atone ‘This combination of factors includes the production of a great quantity 
of grees, o emll anount of feed grain, ani a large amount of rough food in 
the form of eflage and bundle feed, As a result of these factors, beef proe 
grams which are specifically adapted to Kansas conditions, have been developed. 
The purpose of thie study is to divide the state of Kansas into areas of sinke 
lar programs of beef production, to list beef prograns best adapted te those 


“specific areas, and to develop a methed whereby a farmer or stockam can select 


the individual beof program that best fite the far under considerations 


MATERIAL AND METHOD 


Boot programs, to bo guecessfuly depend on two different types of materials 
namely, production information and marketing information, Production informe 


tion contained in this atady eonsiste of the resulte af exparimontal stuiies 
at Kansas State College and demonstrations eondueted by tho Bxtenofan Service 
in the field, Included in this materiel oro rations fed, prodmetion methods, 
and geing to be expected uier the verlous programs. 

Since the profit or leas of a partionlar cattle progran depends not only 
on produetiion methads and effieteneies but 22s0 on seasonal narzet trends for 
particular gredes of cattle, market trente mist allo be taken into agcout dn 
selectiny systons. 


Stocker ané Feeder Cattle 


For both good to cholee and common to medium stocker and feeder steers, 
the low point in the seasonal price variation is in the fall, This fs the ro- 
sult of heavy grass runs of cattle from the range areas where larger mumbers 
of cattle can be eumered than can be vintered, Inversely, the seasonal high 
price oceure in the spring when that samo range area is in the market te buy 
bask cattle to £112 their pastures, 


Slaughter Cattle 


Good and choice slaughter cattle meach their peak 4n the fall, This ts 
teought about by the fact that at that period eattle on the market are, for 
the most part, grass fat cattle with only a very limited mm of grain fat cate 
te, The low oscurs in the spring at which time the Corn Delt wileads ite food 
lote, Cattle feeding is normlly based around a plan which calls for the pu 


chase of cattle in tho fall, vien most arop work 1s done, feeding then al2 vine 
tery and selling thea in the spring ahead of farm wrt. 

Modiumetoscomuon slaughter cattle have a price trenl that is almost the’ 
reverse of the better grades, During the spring, good to choice slaughter cate 
tle are depresaed because of large rums of long fed cattle, At this time the 
spread between good to choice slaughter eabtle and medium to comuon cattle is 
narrowest, ‘The low for this class of eattile is in the fall when many grass 
fat cattle grading fn this bracket aro on the mrket, Thus, a winter feoding 
operation in Kansas, where usually there is an atumdance of rough foot with a 
émited amount of grain, would best adapt itself to the we of the lowur grades 
of cattle, 

There are two systems recommended for Kensas wich produce good to dholee 


' glaughter cattle in the fall at their seasonal priee peak, These programs are 


the ereep feeding of calves and the deferred feoding of steors, Figures 1 and 
2 show that good to choice slaughter eattle reach their price peak in the fully 
therefore, these tu systons are best adapted to the productiton of this type 

of cattle when they ean le marketed to the best advantage, The deferred pro- 
@rem also has an adiitional advantage on the buying and, It calls for buying 
choice stoser and fecder calves in the fall at their lov point, handling then 
for a year, ani selling then as good to choice slaughter cattle at the seasonal 
highs Good production methods coupled with the advantages thie program enjoys 
from a marketing standpoint, make it a very profitable ones 


14 


12 


= 
Ht 


anu 


He 


rH 


nu 12 13 “14 1s 


10 


Ta this staty, it 49 the euthorfa Intention to consider os e cash orep 
feed grain thet can be either bought or sold, aince Kensas normally ie on a 
shipsdn basis as far as food grain ds concerned, Lengetime averages, 1922 
to 1941, inclusive, (the 20eyear period between wars) vere used, 

In the selection of any period of years to we as an average period com 
tain limitations met be recognized, The period selected represents a period 
detwoen tho two World Werse From 1929 +o 1936 mst commodities were tronding 
Goutnmrd. From 1936 to the end of the perdod the reverse was true, Those 
prices as compared with those of the past five years were extremely low 


Prograns Vary with the Avon 


Dre Ae D, Weber, Mead of tho Animal Mushandry Departaont, Phil Ljungdahl, 
Animal Husbandry Specialist, Glenn Pickett, thea Livestock Marketing Specialist, 
end the writer prepared the following map dividing the state Into arcas and soe 
lecting the programs to be emphasized in theme arent, Before 2946, cortain 
beef systome vere recognised as being consistently profitable 4m Kansas, There 
was @ general acceptance that sone systems ware adapted better to certain see 
tdona of the state than to others, but no specific systems for individual coun 
tides had bean reeomnmdeds 

dveas of beef production fn Kannas were based on fundamental characterise 
ties of the counties involved such as: Principal crops, grass types, and grass 
agreages, Comtios that vere similar in the above factors were placed én the 
game area, sinco these charecteristios showld mable farmers to profitably opens 


ate certain beef systens, It must be recognized that while counties that were 
similar gould be placed in the same areay that vithin these comties wide vari~ 
atdons wore found, For instenes, a county in Area I might have a fev fare 
whose grass acreage was large enough to mike then comparable in many respects 
to forme in Areas IV or V, 

The counties in Area I are the gern belt counties whore grass te scarce, 
Blue grass is the principal greas and cor the principal crop, Area IT includes 
the general erop area of southeast Kansas vhere grass is linited and corn is 
the predominant eropy followed elosely ty oate ani wheat, Area III is the Flint 
His where bluestem wass Ls the greatest income producer, Corn and sorghume 
axe the principal crops. In Area IV, wheat is the principal erop, grass is 
more limited than in Area IIT and is a mixture of bluestem mi the short grasses. 
Area V is the buffalo grass area, Whoat is the principal erop followed by som 
@uma, Area V differs for Area VI largely fn the amount of grass lend, In 
4rea V grass land is dominant while in Aree VI, vheat ta of more imortances 


Source: Kansas City Daily Drovers Telegram, 
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The following beef systems are recomended: 
Area I, Northeast Kansas Cora Belt 
le Winter 
on teeta (ono catsty 
2. Deferred full 
ms ae fue A Seutinn levee queer atthe} 
by Yearling 


36 Cow howd, 
Ge Crecpmfel calves. 


Aree II, Southeast Kansas 
l. Soteanes O05 Senta (aieh quiltys 


Ge Steer or heifer cal: 
be YoarLing steors. 


herds. 
Qs Greep~iied calves. 


and grazing of calves or yearlings to sell as feoders in 


Wintering 
the' fell off grasa, 


Winter full fecding plainer grades steers only, 
Sumer grening aged stears usually not locally owned. 


2s 
Be 
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fvea IV, South Central Kansas 


1, Wintering program (good quality, sell in spring) 


Ze Deferred full. fecting qual 
a Stoer and heifer cal ieee vie 


2, Wintering and sumer grazing (good quality). 
Q, Calves, 
by Yearlings, 


3. Wintering ond sell in spring (wheat pasture). 


Kensas Beef Production Systeus in Brief 


Somereiol Coy Hexig. Those herds are the foundation of the industry, 
They require en abundance of grass and coarse roughages There is no reason 
for handling other than good to choles quality COW. 


A greater number of managenent factors are involved in conducting this 
ayaten of produstion than any other system, Some feck tint if the farmer 
hag a fow cow he haa a stable and profitable project, This 4s far from the 
truth; es a matter of fact, there is probably a need for more work ond improves 
mont on this program than any other program fin Kancase 

A cow herd program ie divided into two separate eyetanss The production 
of feeder calves and the produstion of ereopefed calves, The success of the 
production of feeder calves depends on the production of uniform, hoavy (400 
%0 450 Ubss), good to choles quality calves vith a minimm of cost, Since 
@ cow fs a heavy fecder, an abundance of roughege and grage with ouffieilent 
protein supplement 4s neoded, Arcas providing twelve months gracing are best 
adapted to fooder calf production, 16 te « program best adapted te larger 
cov herds with a minim of around 100 cow, Smaller herda aro at a disade 
vontage in marketing their calves, These calves soll at o Uscount, since 
they are not uniform and large enough to attract the best buyers, Production 
costs are usually higher in small farm herds, 

The farner with a emall hori of cow who attenpte to produce etoecker 
calves to carry past weaning for wintering an‘ grasing puryoses ip really got~ 
ting inte tue or more definite programe with none of than large enough to be 
profitable, Ho aleo miltiplies his mmagenont problems with emell goupe of 
@attle of different ages and sex, and as a result is more iiiely to do am in 
forter Jobs Too often ve Sint such a producer wintering cattle together fa 
one let which should be divided into several Lote, accoriing to age and sai, 


The production of cresp=fed calves is an intensive system of producing 
beef and is adapted to all areas where somo grain is available, It can be 
used profitably where herda are small end the cost of keeping cows is rela» 
tively high, 

Feed requirements are the same for cows as for fecder calves, and in 
addition 25 to 30 wshels of corn, or its equivalent, per ealf 4s neodod to 
make 750 to £00 pound calves at 12 months of ago, 

Grain fed to these young calves vhile getting milk will make more pounds 
of beef than at any other timo, Calves are growing at the same time they are 
Gaining. Feed used in growth pute on more gain than feed used in fattening, 
During the years 1940 to 1946 this ereepefed system has returned $70 to $90 
per cow above calf feod cost as compared to $40 to $60 for fooder calvoss 
Marketing and management advantages of producing ereep-fed calves are: 

1, It provides a complete annual turnover of the atire calf crop. 

2, Heifers and steors sell together for the samo price, 

35 The selling price has averaged from {1 to 62 per hundred more than 
feeder calvos. ; 

4e Except for possible replacenent heifers, the producer has only one 
clase of cattle to winter and graze, his cow hem, This ie important from a 
labor and management standpoint. 

The deferred full feeding of steer calves as a ayeten of producing beof 
is one of the safest and soundest systems, It ie woll adapted to Kansas there 
summer grazing, good winter roughaze, and some grain are available, Three dis~ 
tinct phases are involved: 

1, Wintering vell, with a Limited amount of grain needed in most cases 
to produce a gain of 200 to 250 pounds. 


2. Sumer gracing vithout grain for approximtely 100 days fer o gain 
ef 100 poundae 

Se Pull fooding of grain for 100 to 120 days, It is importent that each 
phase be carried out as recemunied, 

‘The Kansas deferred full feoding progran offers an excellent ammo of 
how the tuo fectors, cheap gaite and price trends, vork tegethor in melding a 
system of producing hoof successful ovar e lonz period of yoarte Good to 
choco stecr ealves are purchased in the fall when the price of these ropllacs= 
nent cattle fs normally in ite low position for the year, These onlves are 
sold e yeor leter in Novenber or Decanbar ap good to choice slaughter stears, 
ven the slenghter pefes fs at ite scaponal malts Over the 20qyear period used 
in this study, the averece price of these feedar calves was abont 99 and chollee 
slaughter steore brought an average of 212520 during November end Doomber for 
& price sproad of $3520. 

This Kansas deferred syste: aloo has the following to recsmmend it: 

1, It us0s young Uehtwoight quality eattle whieh provide the nest effite 
clont use of feed, 

29 It roquires a commratively emall investaant, 

39 Gnttle moro than double their woight in a yoats 

4e It provides a regular enmal turnover, 

Sq it produces o medium weight carcass of beef which meets the normal 
conmmerts demand for retatl cute, ; 

6» I% uses @ moxizam amount of silage, hayy cong pasture, and a minim 
emount of groin, This fits Kansas comiitdenns 


The deferred full feoding nvaten of beef production te set up to use 
steer calves, but holfers my bo wey there heifer calves are usody one or 
twplans may be followeds 

Ge Follow the regular plan exeept that grain need not be fod during the 
winter phase, 

' be Pollow the vinter ration as set up for steers but do not go to grass 
or graze for a short period only, Cereal, clover, brome, or native gress may 
be used when &t ds at ite best, then grain food for a late sumer or early 
fall market. Choice slaughter heifers in the past have reached the peak in 
thelr seasonal price trend in September or Octobere 

Yoarling steors my replace steor eslves in this syaten vith ane varine 
thon, Grain neod not be fed during the winter period, Silage, other rough» 
agesy and grags requirements will be approximately ono-thind to one-half more 
per head than for calvos,s Thovefore, fover eattle can be fed where yearlings 
\ gite used, Where clldery heavier cattle are used, they may go to slaughter: 

1, Off grass, without grain. 

2_ Short fod on grass, 

35 Shot dey lot fed, 

Tho winter full feeding of good to cholce quality cattle is adapted to 
atees where an alumdance of feed grain is produced and pasture is Limited, 
Where replacesente are purchased in the fall, the producer not only has the 
advantage of the low replacement market but has a better opportunity to utd» 
lise fell pesture and crop residue, such as corn stalk and clover Molds, 

Good managenent ami sidill in feoding are iuportant when producing beef 
with highly concentrated ani relatively expensive feods, This ie a very spe 
Claliced program which requires special attention to the following: 


1, Purchase off replacement cattle of the weight, grade, and flesh to 
ft each individual operator's program, Price relations and feeding rations 
ave inportant factors and change from time to time, 

2¢ Balanced rations are extremely important, since efficient gains are 
casential to profits 

3e Sales are usually made at or near the low seasonal price ewing, andy 
therefore, large margins are not comson even though replacements are purchased 
at the fall low 

40 Extremely long feoding periods should be discouragods 

Se Young cattle require a longer feeding perled but avo more efficient 
users of food, 

6, Lightweight cattle also moon a emaller investment ond a relatively 
large gain when compared to the initial weight, Margins betwoon purciase 
price and selling price do not play as important a part in determining profit 
or loss as is the case vhere heavy replacencnts are used, 

7+ A program providing a regular turnover every 12 months or less makes 
for safety and atability, Holding big eattle on feed for long periods in the 
past has caused trouble for feoders, 

8, Fooling to @ slaughter grade comparable to the feeder grate handled 
and to satisfy market requirements, 

The winter program of plain or "doggy" grade eattle fe particularly sulted 
te the producer who has a plentiful oupply of silage, hay, and other good rough 
age with a limited supply of grains or vhere le met buy his grein, Sumer 
grass ie not needed, nor is 1t desirable, 

Economy of gain, with the use of roughage, and the ecasonal price trend 
ave the important factors in maldins this a profitable system of utilising feed, 


This te @ specialise! anterprice ani som producers whe do not have summer 
grass have found 1% to be highly profitable, Pelnts to note fn this syuten 
ares 

1, Buy replacenente in the fall when the price ts normally low 

2, Winter on a full. feed of silage, hay, and other good roughages, Sufe 
fisient protein should be fot to balance tho raticty, Good early fall pasture 
tay be used vhere avallable, 

de Peak quia 0 chi pital Giatng Yate wake ent saithy epttnns Nelso 
butehar cattle according to their gratles 

4» S022 in April or May when tho commen buteher enttle melee is at ite 
soasonal highe 

the eyoten of wintering ant sumer graaing calle for good quality eattle, 
Tt 4o adapte? to farnc having an chundance of summer grass and producin: good 
wough food auch as silage and hay, wo grain fe required, Unless a legaw hay 
gush ae alfalfa ie raised, a protein supplenat must bo purchased, Replaces 
mente are purchased in the fall, wintered, sumer grazed, an’ sold to footer 
tuyere off crass, 

This progran fis better adapted to mare extensive operators. Unless a suf~ 
felon’ volume of feodars of recognised quality is available, the saller will 
be at a digedvantage, It would be advantageous for several operaters in one 
county or locality, who desire to @Llow this system, to vuy cattle of the samo 
type or quality in the fall, In this vey, they vould have mmbore sufficiently 
large to attract corn bat feoder tuyoras 

Thies progran tffers from the deferred aystan dn that no groin fs fed in 
the uinter ration, since a gain of approximately 200 poundy te desiralile, Cate 
te wintered in this mamer mle largo grass gains, The cattle are sold off 


grass in tho fe22 rather than being fel out, Profite from this systen derand 
entirely en ceonony of goin sinee no prtee margin should be exrecteds 

The rogram of wintering for oale fn the opring is quite varied, depend» 
Ang on locality an’ type of feet available, It fs wsullly afvisable vhen 
wintering cattle for eale in the aptin: to feod thom {n such a manner as to 
got the greatest pecethle gain from rough foot durin: the vinter, A favorite 
price margin of from (1 to $2 may be expected over e ported of yearts 


Mechentee of Computing Tnosne 


In computing the fnsomo thet my be derived, the pricss Moted on page 
ix wore used, Gein used are nv follows: 


Stocker and Lootor C2lvesssccecserseveseewovareeasere 
Winhering and summnering colvotesecesesssceoeeesseeeoes 
Winterine and mmmoring yourLngtscvesseresesnesseeneos 
Crecp-o4 ColVOtesenseseverseescssessvereacesseserenee 
Deferral ctoor Calvessorssecereveverarseseseeveonsones 
Deferret holler c2lvocsersscrscesoeseenecessonsuesenes 
Delorre’ yoarling otoortesseoeeessesececeoneoesversess 
Full Pooding good quality etoorseccevsesseseeessesonss 
Pull footing plain steorteseaceveseceecescessvsonseces 
Wintoringesccesecesseeeceseroeevsvecsensesecesecneoses 
In computing progres retume, groin, os previously mentioned wes treated 
Gs @ cash erep since the value of a beat enterpriice on a farm day to a great 
Gogres, in furnishing a market for rough food end grass, Por this reason, ine 
stead of caloulating not income, the author has ealeulate? return for rough 


SauseeseEs | 


Table 2, Estimted deily feed requirements for beef syntem in Kansas. 


‘ _ Pounds of food 


Wintering 700f yearling eet oe 40 


Full 16 eis 35 165 
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Method Used 


Stegkor and Leoler Golveg. On a farm that could handle 100 cow, assume 
ing that they produced 100 per cent calf eropy 100 calves weighing 400 pownis 
could be sold at weaning time, Average price for these calves according to 
Table 1 would be $9 por Immived or a return of $36 por cow, or $5,600 for the 
rough feed and grass on the farm, 

Minterins and Sumering Gelves. If the abave farm could suscsesfully 
handle 100 cove and calves, it could winter and sumer 200 calves, These 
calves would gain 300 pounds a head and should sell for $6.70, Table 1, por 
Inmdred, bringing in a return of $26.10 per heady or a total rotian of $5220 
for the rough feed and grass. 

Geeepefed Cabves. On the farm used in the previous illustration, the 
operator might choose to handle 100 cows and produce ereep-fed calves, Again 
assuming that he saved 100 pereent calf crops his returns would be as follows: 
100 creepefed calves weighing 700 pounds selling for $12.20, Table 1, per nnd 
red would bring in $65.40 per cow. ‘Twenty-seven tushels of grain at 72 should 
be subtracted, leaving a retwm of $65.96 per cow for rough feod and grassy 
or a totel return of $6,591 for the livestock program on the fora, 

Deferred Steer Calves. On the same fara the operator might choose to 
handle 200 steor calves on the deferred system, A 1,000 pound steer could be 
sold in Novenber for $11.60, Table 1, which would bring in $116, From this, 
must be subtracted the original purchase price of $36 and the cost of 35 
bushels of grain at .72, Table 1, leaving a return of $5490 por head, or a 
* return of $10,960 for the livestock programs 


Deformed Heifer Oslyege If 200 heifer calves vere selected by the opera~ 
tor to be handled on the deferred plan, an 800 pound heifer would be sold in 
September or October for $10.75, bringing in $66, From this would be subtracted 
the purchase price of $32 and the ost of 20 tushels of grain at 472, leaving 
& return of $39.60 per head, or $7,920 for the program, 

Deferred Loarling Stecra. If the operator chose yearling steers about 
twoethirds as many yearling steors ao calves could be handled consequently, 
about 125 yearlings could be handled, These yearlings would weigh approxie 
mately 1,150 pounds and would bring $12,20, Table 1, per Inméred, or $140.30 
per hoad, From this total the purchase cost of $60.90 should be subtracted 
as woll as the cost of 21 bushels of grain at «72, This leaves a return of 
$64428 for rough feed and grass per heady or $6,035 for the Livestock program, 

Eu Beetine Good dualtiy leaching Giearge In considering the next 
three systens, since no grass ia involved, 125 head of cattle will be used, 
Tsble 1 shows thot in April choices eleughter steers sell for $11,415, These 
oteers would weigh arowx 1,050 pounes en! would, therefore, bring $127.07, 
From this, the purchase price of 560,90 should be subtracted together with 
the cost of 43 bushels of corn vitieh would leave a return of 025,21 per head 
for rough feed, or $3,152 for the feeding operation, 

Hull Eeeting Lata Steerae Im this progrem the steors are wintered on 
rough feed for the first three months end then given stout a 6O«day grein 
Seeding period to finish then, By April, these steers should weigh 925 and 
sell for $7,85, Teble 1, tringing in $72.71 per head from vhich a purchase 
price of $28 and the cost of 17 bushels of grain at .72 should be subtracted, 
This leaves a return per stoor of $32.47) or $4,058.75 for the form, 


Wintewing Good Quality ZeaxMings» If the operator has no grass ani chooses 
to winter 125 choice yearlings selling $50-pound choise stocker steers in 
Apel, they would bring $9045, Table 1y or a total of $60.32 por head. After 
the purchase price of 960.90 is subtracted, 2 margin of $19.42 per steer is 
left, or $2,427.30 total rotumn for the rough feed, 

Mintering ond Grazing Good Quality Zearling Steams In this program the 
operator would buy 125 good quality yearlings in the fall, winter them, graze 
them through the sumer and sell then the following fall, There would be no 
advance in price per hundred since they vould still be in the stocker and 
feeder classe This would result in selling approximately a 400~pound gein at 
8 per hundred, a return of $36 per head, or $4500 total return for the boof 
operations 


Additional Costs on Above Programs 


The nethod of figuring costs and returns deseribed above does not include 
cartain incidental charges such as interest, shrink, commission charges, and 
freight. These charges might make one program less profitable thm another 
programs : 

To illustrate this, compare a ereep-feoding syste, where the operator 
raises his own calves, with a deferred syoten, where cattle are bought in the 
fall, wintored, put on grass, given e short fooling period, ani sold the fole 
lowing fall, In the ereop-fecding aystem, only one comission and one freight 
charge ie paid when the calves are sold, On the deferred system, there are 
two commissions and two freight charges since the calves are first purchased, 
then sold, However, depreciation or cost af replacauent must be changed 
against a cow herds 


Yor the yours 1922 to 1941, the average price fer cows vas $7 a hunsired, 
“‘Taleing 1,200 pouniie ap the average weight for 2 cow, tt would be velucd at 
$7% At five poreent interonty the interest would be $3.05 por cow, It would 
cost $1.84 to ship the Gc-pound ercopeffed calf, using a freight rate of .23 
a imndred, The comiesion charge por calf would be 475, The averaze cow hap 
& depreciation of 10 poreant a year, (In Kansas she would be replaced ot 
aight years of oes however, ae o camer a portion of the value gould be sal» 
vaged, Zf canners vore valued at {% a hunired the amount salvaged wuld be 
63y einee the voight of the cow would have decreaped from 2,200 to 900 pounds, 
The depreciation, than, would be {41 for the five productive yours, or 10 par 
cont of the original velue,) With interest, froight, commission, ond depreci= 
ation, the additional cost of handling the crespefod calf ts Glislte 

Two deferred calves gould be handled inetead of a cow and calf, Two 
calves wuld cost $9 a lumirod, Table 1, nalxing two 400=pound calves cont $72, 
The interest at five percent would be $3.60, Sine the calves require four 
commissions, that cost vould be $3, The freight (te says) bill wuld be 
Sette Those would mie a total additional charge of G39 on the deferred 
syotem, Thus, there fe ao significant difference in tho adfitienal costes of 
the tuo system, 

En the above ealeulations, shrink me not taken inte consideration, 
Tt 4s generally accepted that the shrink on the first shipment 46 not a less 
eines it is regained almost imodiatelys 
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FACTORS THAT DETERMINE THE PROGRAM FOR A SPSOIFIC FARM 


Amount and Iind of grage and the carrying capacity of grass avellable, 
Crop land availatie. 

Fertility of erop land, 

Size of opovation, 

Desire and experience of the operatar, 

Equipments 

Amount of Labor necessary to operate, 

Ability of older animals to consume rough feed and stalk ficids to 


advantages 


BEPSES EE BE » 


Older eattie fatten to a greater degree on grass and put on more gain 
Less care required by older cattle during winter, 

Ability of younger animils to utilise feed to better advantage, 

More profit in older animale in tine of advansing price. 

Tasuvanee factor in younger animals in casy of deelining price, 
Advantage of cov herds over replacement cattle in Less cash outlay, 
Location of pastame and ite effect on cattle operation, 

Micture of cattle under different owmership during grazing season, 
Prominence of thet yzogrem in that area, 

Investaont, 


4 combination of the firet two items gave a factor Imow as the graso~ 
land crop land ratios 

4 faem, having crop land with better than averoge fertility, is adapted 
to a more intensive livestock program, while a farm with crop lanl of less 
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than average fertility is adapted to a less intensive livestock program. 
Farms on bottom land with fertile soil ean produce food mich more consistently 
than can a farm vith erop land coneleting of thin, infertile upland, The 


' £oym that can produce grain is, therefore, better adapted to a winter full 


feeding program, or to one of the deferred programs where grain is essential, 
The farn that consistently produces rough feed and a smaller quantity of grain 
Site into a wintering, wintering and sumering, or a cow herd program, Occas-_ 
fonally the operator of ouch a farm, recognising the short comings of his land 
but still wishing to operate one of the mare intensive programs, will produce 
the rough feed on his farm and buy the feed grain, 

Size of operation or size of tusiness as it fs ¢alled tn farm managoment 
studies is quite important, Farm managemant etudies heave show that there is 
a definite correlation between gross income and net income and that to have 
8 large net ineome one must first take in a large amount of mney, Cortain 
beef syotems are much less intensive than others, Hondling stoccer and 
feeder calves, cne of the programs recomended for western Kansas where 
acreages are large, is mich lees intensive than the deferred ealf program, 

Ranking the programs in order of their intensity, they are Listed as 


1, Winter full feoding, 
2. Deferred Programs, 

3+ Creep=fed calf program, 

4s Wintering and sumering, 

5» Production of stocker and feoder calves. 
6, Wintering, (sell in the spring) 

7% Leasing of pastures, 


Winter full feeding has been Listed at the top sineo on inmense size of 
tuginese can be operated on a very amall area of lands however, if intensity 
ig seasured on a profit per heed basia, Pull feeding would rank much lower, 

4 large range or Pench might have a vary acceptable not income fron 
leaging of postures ar fron a wintering and suxering program, but the same 
systems would sot furnish a large enough volume of business am a -will etedk 
farm to give a satisfactory Income, | 

Desive and experience of the operator, vite quite important, camot 
be measured in a study of this type. Certain operators who Inve hed exper 
ienee with a cow herd prefer then to a replacement cattle program; others do 
note 

Equipment is, in general, of minor importance; however, a program that 
calls for full feeding reyuires feed une, grinders, grain storage capacity, 
and a well droined feed lot, none of which are required in producing stocker 
and feoder cattle. 

Amount of labor necessary to operate has sote correlation with size of 
business and ie quite important, For sake of illustration, no doubt the do- 
ferred progren would bring in more income on a large'soutlwest Kansas ranch 
than would producing stocker and foeder calvosy but it would also teke uch 
more labor and capital, Tho production af stockar ax? foi2t ealves could 
be largely handled by the operator, Tho deferred fed calves require much 
mere labor and caphtel during the full feeding period, The consideration of 
housing and management of this labor, in many cases, would have a tendency 
to cause the operater to choose a less intensive program, 


The ability of older enimals to consume rough feed to an advantage is 
inportant in certain sootions of the state, Young cattle (calves) ere not 
considered desirable, by many operators, in the eastern part of the state, 
This is due to the fact that young cattle do not have es great a capacity 
for rough feed as do nore mature animals, These stoclmen point out that cous 
and yeorlings can be wintered in stalk fields or on bundle feed nore satiae 
factorily thon ean calves, While mature aninsis have a greater capacity for 
rough feod, calves need foods with more digestible nutrients in omer to put 
on fat while they are growing, 

This sano ability which onables the older aninal to use rough feed to 
an efivantage also enables the older aninal to put on more gain on grass and 
fatten to « higher degree of finish than can calves, 

Ability of older catile to require slightly less care during the winter 
is claimed by some farmers who prefer yoorlings to calven, Often those sane 
farmers who point out that yearlings can consume rough feed better than 
calves, point out also that older cattle require lees attention during the 
winter then do the calves, Secours and hemorrhagic septicemia (shipping 
- fever) are less common in older cattle than in calves, Older cattle are nore 
ragged and need legs housing, This point is debatable, since in most sections 
of Kansas a group of good quality, vigorous calves can be wintered with no 
housing other than a windbreak or, at most, an open shed for severe storms, 
Rowever, death loss may be slightly larger with calves than with older cattle, 


Young cattle have the ability of using total food to e better advantage 
than older cattle, The following table taken from Roscoe Rs Snapp's (6) 
"Beef Cattle", page 213, illustrates this points 


Table 3, Influonce of age upon economy of gains, 


The economy of gain in favor of calves wis due to the following factors: 

1, Calves are growing while they fatten, Fat roquires more digestible 
nutrisats for a lumdred pownis of gain than does muscle filre, 

2. Calves consume a larger anount of feed in proportion te thelr body 
weight than do older cattle, 

3» Calves masticate thelr food better than older animals, 

4 Because calves consume more food in proportion to their body weight, 
there ere more nutrients left over to mike then gain after their maintenance 
requirement is met. 

Calves have a factor of insurance in thoy favor in times of declining 
prdee, During a period when the general level of the cattle market drops §3 
por lumdred from one fall to the following folly only $12 por head would be 
lost on the original investment with a 400~pound calf while $21 per head would 
be Lost on the original investeent tn a 700spound yearling, Using this sae 
reasoning in a period of increasing prices, more monqy can be mado on the © 
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Digger cattle, Howaver, the oritieal years in the cattle tuslness have not 
boon the years vin prices inereaged but ven thy decreased, It must be cone 
coded that during e porled such ap the war porlod thet hae just passed, oper 
atere with foresight and market informtion ulecly hailed larger cattle dus 
to the fact that their information indieated a sustained yorlod of constantly 
inerensing “rlects | 
Cov herds have bean preferred by come operators over replacment cattle 
for several reasons, As we weationed earlieg dn this diseussion, cow herds 
consume rough feed te a better advartags than de younger cattle, Many opera 
tere maintain that e cov herd is yrofitauls boone no cash outlay ts mde for 
renlaconent ctocl, ‘These operaters point out that in times vhen cattle prtecs 
are declining, a replasment enttle pragre: night prove less profitable doe 
to the deeline in price fron the tine of purchase until the cattle are cold, 
A cow her simply brings in less retwm for rough food ani graze, Those argue 
mmte for a cow heni may be sound, yot a study of the Quyoar yoriod used in 
this thesis shows that eow herds (4f not producing exeepafod calves) produced 


the foweet pounds of beef for a given area and most often brought tn the smallest 


returns for rough feed and grass, Tatile 4. 

Tho Location of the pasture wes fount to be important when the choles to 
be mde was Betwoon creep feoding and defuse! feoling, A pasture that is 
far from the inorovenmnts Site wich better with a deferred pregran than with 
@ eweepefed calf program This is true too for a cay hen ‘progres producing 
stocker and fecder calves, since cows royuire more attention on grass than do 
the calves or yearlings on a deferred program, Amn: the mrovlems that ean 
front the omer of « distant pasture are: 


Danger of getting cows with calf to a serub bull, 

Coyotes often Ill calves at a distances from inprovencnts 
Greater diffioulty in watdaing cove for spoiled bog. 

Late calves could be watched less readily. 

Diffioulty of keeping grain in creep fooler on a creep feeding pro~ 
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On a deferred program, the eattle receive no grein during the pasture 
Seasch, and, cawequently, require a minimm of cares 

Cattle of mixed amership grazing on the same, pasture present several 
problems, Occasionally an operator had uithor more pasture than he had eattle 
to £211 ity or the roverse was true, ho was forced to put some or all of his 
cattle in a pasture with someone else's cattle, In either instance a cow 
herd program was mich less satisfactory than a replacement cattls program, 
The diftieulty of the "neighbor's bull" made keeping cows @ protilats Tho 
rep feeding of calves was virtually impossible in either cases 

4 stoclman locking for a syoten should atudy the systens rulteved by the 
majority of successful cattlemen in his area, A stockumny producing stocker 
‘and feeder calves, wuld command a better priee 4¢ he ware located 4n Clarlty 
Comanche, Barber, or Kiowa County than if he wore located in Clay County. The 
southwest arce of Kancas has a reputation for producing high quality stocker 
ana feeder calves, Therefore, the com belt buyer 1c mich mre likely to be 
looking to the southwest area of Kansas for stocker and feeder qulves than in 
a section less well Imow ae a stocker and feeder areas 

Investment varies widely between the different programs, Cow herd pro» 
grams require the largest investment, while calves handled on either the dow 
ferred program or on a uintering and swmering progran require the loaste 


ARBAS IN KANSAS AND THE BEGP PROGRAMS RECOMMENDED IN BAGH 
Avea Iy Northeast Kansas Corn Belt 


This area includes the following counties: Jewell, Republic, Washington, 
Marshall, Nemahay Browt, Doniphany Jackson, Atehison, Jefferson, Leavenwor'thy 
Wyandotte, Douglas, and Johnsons 
There is a greater acreage of crop land than of gress land in this area, 
Native grass is Linkted, with blue grass most abundant in the northeastern 
part of the area, A mixture of buffalo, gram, and bluestem is prominnt in 
the western part of the aroay Crop lani varies fron the fertile loosial soil 
of Doniphan and Brown Counties to the badly eroded soll of Jewell County. 
Corn ig. the principal erop, A large percentage of the farm are cash crop 
forma, 
The following programs are recomended in Area I: 
1, Winter full feoding 
as Good quality steore. 
be Plainer grades. 
2 Deferred full feoding (good quality) 
& Steer or hoffer calves. 
| De Yearling steers. 
3. Gow herds producing ereepeffed calves. 
In considering the various programs adapted to this specific area ani 
to specific farms in each area, purebred herds should be listed, Por the 
purpose of this study, however, purebred herds will not be incluted, To be 
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« cunctantds puretaet wenela agiianh Webhianes ehtSity ant consign: Satay 
nent in solecting ami recognising quality. The success of the purebred breeder 
rests largely on the shoulders of the individwl himself, Unless the operas 
tor wes interested in the purebred business, this project should not be prac- 
teed, oven though the required physieal attributes for the farm are prosmt. 

There are tvo extremes found dn analysing the various programs that fit 
this areas A cattlemn vhose program Js a vinter full feoding program doos 
not noed grass, An operator whose cattle program is a cow heml nrogran needs 
a large acreage of grasas In this aroay it 1s apparent that ainee grass is 
the Mmiting faster, on mony foro, tho Jask of grass mikes winter full food. 
ing the only beof cattle program possitile. On these farm, the choice mst 
be made as to the grade of cattle to be fois 

Under tho method rod on page 23, 2b 1431 be noted that a retum of $32 
a hoad on plain yearlings was obtained as compared to $25 on good quality steors, 
This margin fn fever of lain yearlings 1s due to the fact that plain cattle 
are bought at thofz seasonal low ani sold as slaughter cattle at the seasonal 
high for their grade, Good quality cattle are purchased at the conrect tine, 
but they ex acld at their seasonal low, Figss 1 end 2, The profit mde on 
plain yearlings is mde in the spread between the purchase price and the sale 
price, Tho profit made on good quality steers 48 mde by selling the gain to 
a good advantage, Thus, in a normal year, greater margins can be expected in 
the feeding of common cattle, However, in years vhen the general level of 
cattle prices ta exceptionally highy the gain in veight by quality cattle can 
be sold at high enough prices to bring in a satisfactory returns 
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The fertility of erop land fin this aren fc generally good, Thore are 
sone farms that have crop land on thin upland that oa produce silage to a 
better advantago than com, These farms shold consider, 4f they have no 
gross, the handling of plain yearlings rether than good quality cattle, since 
the plain yearlings consump mare rough feols 

On fans that have some grassy the operator tas a much greater diotes of 
prograns, lo my pructilee any of the deferred systene and nay, if he 90 do= 
sires, produce ereopsfed calves, If there is a consideratile acreage of grass 
Joeated close to the farn improvemmta, and if the operator desires the advante 
ages that cows have over one of the deferre’ eystens in their ability to uti« 
lize stalk Melde, ho should handle cow. 

In this arcay a large acreage of fertile crop land is being scoded to 
brome gruas ani sweet clover. Any of the Acferred systens Mt this Ikind of 
a pasture program exeeptionally well, Thay can utilize the pasture early in 
the spring and in the fell; during the sumer from August ony the cattle are 
in the dzy lot receiving a full food of grain, A cow hort yrogram cannot be 
handled as vell on a farm having tame grass pasture becawe a cov hord is 
handled 12 months out of the years The opera‘or should have sone native gress 
te take the cous through the sumer nonthas . 

Size of operation fe quite imertent in this area, Most fams are aml; 
therefore, one of the nore intensive cattle programs should be used, 

In the past, this area was prominent in full feeding big cattle, How 
ever, the deferred calf program hae been generally adopted in the last few 
years This was done unier the leaterehtp of the county agents in that see 
tion. Both heifer and steer calves have been wel suscess filly fn this programs 


Farms in this area that have two narrow a grass crop land ratio for one 
of the deferred systems, can, by using tame pasture on crop land, successfully 
handle a deferred’ sys ten, 

Table 4 gives the grass erop land ratio, the feed budget required, and 
the expected return for rough feed and grass for each of the programs recom 
mended in this areas 

In Avea I, six acres of grass are required to carry a cow during the gram 
ing season, throe acres for a deferred calf, and four acres for a yearling, 
In thie areay the novmel yields (LSwyear average 191101926, State Board of 
Agriculture), are as follow: Silage, 10 tons por acres corny 25 bushels por 
acres and alfalfa, two tons per sera, 


Avea Il, Southeast Kansas 


This area is south of Area I and cast of the Flint Hille, Tho following 
counties are included in this area: Montgomery, Labette, Cherokee, Crawford, 
Neosho, Wileon, Allen, Bourbon, Anderson, Linn, Miami, Franklin, and Osage, 
Grop land predominates fn this area, The fertility of the orop land, in gene 
oral, is lower than the fertility of the crop land in Area T, Blue grass is 
the predominant grass, but the grass land includes more or less a mixture of 
Grasses, On the western edge of the area, which borders on the Flint Mills, 
hiuestem and grama grasses are to be found. Farms are amill, The principal 
erops are corn, wheat, oats, and sorginms, 


end grass for 


programs in Area Ie 


ee ee ee 


a oh 
nai il ih w 


Table 4. Food aeres required to produce grase crop land and return for feed 
t : ry 
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Aves II is principally a dairy section, Farm operators, whe do not wish 
to operate dairies, have been searching for a beef program, The lack of a 
beef program has prevented mmy farms from being operated as efficiently as 
they might be. 

Carrying capacities of the pastures are about the sam as in Area I, 
Pasture requirements are: Six acres per cov, four acres per yearling, and 
times acres for a calf, Corn and Imfir have yielded 20 bushels per cere ever 
a period of 15 years (1912-1926, State Board of Agriculture); alfalfa, 2.5 
tonay and silage, 10 tons, 

Programs recomended: 

Ly Deferred full feeding (good quality). 

a» Steer or heifer calves, 
be Yearling stecrs. 
2. Cow horis, 
&» Crecpefod calves. 

3 Winter full feeding 
&» Steere (good quality). 
by Plainer grades, 

Tt will be noted thet the programs recommmded for ths area are idonti~ 
eal with these recommended in Area I, 

In this areny grain yields are less than Aree I, while roughage yields 
are equal or groster, Because of this facty more emphasis should be placed 
on the deferred programe and less on winter full feeding, 


Sines the programs are identical with those recommended for Area I, the 
carnying capacities tdentienl, and the crop yields very similer, refer to 
Table 4 for an analysis of the program 


Aves ITT, The Flint mills 


This even is known ag the Flint Hills or the Bluestem area, It is famous 
throught the world as a cattle grasing section. The following coumties are 
included in Area ITI: Riley, Pottawatomie, Geary, Wabaunsee, Morrisy Chasey 
Butler, Greemnod, Covley, Hl, Chautemqua, and parte of Marion, Dickinson, 
end Clay, Grass land predominates in this area, On a typleal Flint Hills 
farm a large portion of the lant will be in grass with the crop land restricted, 
Many forme in this area have gress on the hills, There te a small amount of 
@rop land in the bottom of the smil streams that originate in this mrt of 
Kansass 

Corn, sorghum, ani alfalfa are the principal crops produced, The pastures — 
include the following grasses: Big bluestem, Little bluesten, side-oate 
Grane, hairy ond blue groma, se well. os ewiteh gress, Indian erase, ond a 
verioty of tripleawns and dropsoeds. 

The soils in this rogion have been formed from limestone and are tyni~ 
cally shallow. 

Programs recommended: 

1, Deferred full feeting (good quality). 

G» Steer or heifer calves, 
be Yearling steors. 

2, Wintering ani grazing of calves or yearlings te sell as feoders in 
the fall off grass, 


Se Cow herdsy 
a Crespafed calves, 
4e ‘Winter full fooding, 
ty» Plainer grades only, 

Se Summer grazing agol steers, usually not locally omed, 

In this area, the pasture and erop land ratio 4e the reverse of the matic 
fomd in Areas I and Ti, On some ranches the ancunt of grass, as compared to 
erop land, makes only one prograa possitle, That program is sumer grasings 
Since purchase of cattle in the spring for sale in the fall off grass fo o han 
axdous program, many of the steckmen take dn southern cattle for the grass 
season rather then run the risk of o price break on thei om eattle, A large 
part of thie area is now, ani probably should alweys be, grazed by southern 
cattle. A considerable portion of the grass land through the heart of the 
Flint Wille is omed by absenteo landlords us an investment, This land is 
ef: turned over to a pasture operator vho takes fin the cattle and locke after 
the water and grass. é 

Hore, siso of operation is larger than in the first tw areas, so less 
attention has to be paid on the average farm to the intensity of the enter 
priso, Wintering end swmering, ono of the less intensive programs, finds 
faver in many seotdons of the Flint Wille since a relatdvely few crop acres 
gan produce enough rouga feed to winter e lenge number of cattle, On this 
progam, nany of the operators prefer yoor'lings to younger cattle beemwe af 
theis ruggedness and their ability to consume rough feeds 


1m tho past, the Flint [ils area has placed more emphasis on the handling 
of older eattle, They will mike greater gains and fatten better on grass than 
will younger cattle, Howover, this area is rapidly changing to one of the do+ 
ferred programs, particularly on the smller farms where intensity is more im 
portent, Cow hewis have largely been Mquidated, On most of the farms having 
a cow herd, the creep-fed calf program is now being wed, 

Pull feeding is practiced only to e Limited extent in this aren aines 
orop land is limited, Most programs are based around the use of the grass 
lend, 

Carrying capacities of grass lands in Area ITI are tho same as in the two 
previously mentioned areasy mmely, three acres per head for a calf; four acres 
per head for a yearlings and six acres per head for a cow, While the acreages 
allowed por head ave the same as in Areas I and Tiy superior grass normally 
gives the stocknen larger gains per seasons 

Yields of crops in this area are as follow: (State Board of Agriculture 
LSwyear average, 1911-1926) kaftx, 16 bushels yer acres com, 19 tushels per 
acre; alfsifa, three tons per acre; ani silage, 10 tons por acres 


Area IV, South Central 


The counties included in this eres are: Sumer, Sedgwick, Harvey, MoPhar 
Som, Rice, Reno, Kingman, ani parte of Harper and Marion Counties. 

Most of the soils in this area are western residual soll, Thoy are typle 
cally deep and are will adapted to general farm crops, Wheat is the princi~ 
pel crop, Due to this fact, most farm organization systems are based on wheat 
ag the major enterprise, Other farm organisation systens are accepted or rew 
jected largely on the basis of how they gomplenent the vheat plan alroady in 
operations 


Table 5, Peed requirements, seres required to produce feed, grass crop land ratio, and reburn for rough feed 
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ané grass for beef programs in Area III, 
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4o far as grase is concemed, this area is intermediate, It is between 
the long grass urea of the Flint Mills and the shart grass area of western 
Kansas, 
Programs recommended: 
i, Wintering program (good quality sell in spring). 
2 Deferred full feeding (good quality). 
a» Steor calvess 
be Hoifer culvers 

de Winter full feeding, 
Qs Good quality cattle. 
“be Platine grades, 

de Cow hertlss 
&- Crocpfed aalvess 

The average carrying capacity for the grass in Area IV ist You acres 
per head for calves, five acres for yearlings, and eight acres for cows, 
Longwtime yields (19111926, State Board of Agriculture) show corn md kaiir, 
15 bushels por earey oatey 20 vusholss alfalfa, 246 tons and silage, & tons. 

In this section of the etate, vheat is of great importance, Level erop 
land is plentiful and te of good fertility, Size of operation in this area 
is larger then Areas I and II, Tho equlynen’ or. most fame fe power equips 
ment for the production of wheat, Contiine sorghum production uses the same 
oquipmanty thorefore, these sorghum oan be utilised as feed grain, Cattle 
programe 12 ta voll as fur as labor diwivica in this gestion 1e cmeemed, 
Heavy seasons for labor on a wheat farm are during seotting and harvesting. 
The deferred syatens do not interfere with the harvest season since the cattle 


ter 


are on pasture at that time, Handling eteor calves on the standard deferred 
plan does interfere with the planting season bedause the steers are in the 
fattening pot, Hondling heifer calves on the deferred plan doos not inter> 
fere with either rush seasons From the lebor standpoint, both the wintering 
program and the winter full feeding program cleo are idenl, 

Since in this areay whoat is the principal, crop, vhent pasture, vhen availe 
able, should be utilized to the fillest extent, The wintering of good quality 
cattle on wheat pasture and their sale in the spring is quite profitable, 
However, a beef program to be sound for the individual farm should be adapted 
to yoars when vheat meture is not avaliable, The wintering program om be 
made profitable without wheat pasture by the production of sordiums for food, 
A stoclaun ean utilise vheat rasture when 1t is plentiful and fn seasons when 
4% is scarce resort to silage. 

Seattered through this section are a fow cow haria producing stocker and 
footer calves, Grass acreages are usually too small in this section to mke 
@ stocker and feeder calf program successful. Stocinnn, vie denive a eo 
herd, should consider ereop feeding their calves. 

In recent yeara, the deferred systems have become widespread throughout 
Aven 1¥, From oli indioattons those systens Sit into the farm organisation — 
plans of this area in excellent shape, 


wheat pasture is used in the wintering program, half of the rough feed normally considered necessary 


was used in preparing the feed budget. 


Table 6, Reet Seeemeainy, atine Seuaees Ue peice Shaky gees land ratio, and return for rough food 
end grass for programs in Area IV, — 
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Avon V, Pooder Onl? Aron (Comanche Pool Area) 


Avea V consists of Comonthe, Barber, Clark, parte of Kingman, Harper, 
Pratt, Kiowa, Ford, and Mende Comties, A variety of soil types are fount 
in this area, Topography varies from level yiland of high fertility, parti- 
ularly adapted to wheat farming, to rough volling cow country, suchas is 
found around Sun City in Barber County. 

According to worls done by Hodges et al, (2), thie area and Area IIT 
ead the state in the amount of pasture as compared to crop lend (2), In 
the same study, they found that there were nore beef’ cows per thousand acres 
of erop land 4n Aron ¥ then any other area in Koneas. 

Before World Wer II, thie section of Kansas vas Imown throughout the 
natdon as the cow herd area of Kansas, Since the war, the cow herds have m~- 
terially decreased, 

The grass of Area V ie typically buffele with a mixture of the crane 
gtasses, It ts Imown as the ehort grass coumtay, The carrying capacity per 
sere in this area is as follow: Calves, five acres, cows, 10 acres, and 
yearlings, seven sores. 

Although vheat 1s the urinetpal erep, a great deal of feed is grow as 
well as some alfelfe, The State Board of Agriculture gives the following leng- 
time average ylolds (1911«1926) for this section: Wheat, 10 busheles lafir, 
13 tuehels; alfalfa, 2.5 tons; silage, 7.5 tons; milo, 14 bushelay and barley, 
15 buabelss 


2, Wintering and sumer grazing (good quality). 
Be Calvose 
be Yoar‘ings, 

3. Wintering and selling in spring (wheat moture), 

4e Deferred full foodings 
a» Steor or heifer calves, 

Farms ani ranches fin this area that have a large amount of grass as come 
pared to crop land should produce stocker and feoder calves, The low winter 
ing ami summering costs and particularly the large aise of the ranches involved 
make thie program very desirable, As was pointed out corlier, any of the do-~ 
ferred syeteus vould bring in mech larger returns per acre, but in these pro» 
Gfate, more labor, management, aml capital would be involved, 

Rainfall is generally the Limiting factor in this erea, Sumer fallow 
should be practiced not only with wheat but also with sorghum crops to insure 
a contimous supply of rough food, 

Here, as in Area IV, equipment 4 large and adapted to vheat farming, 
tat 1% alo can he used for the production of grain sorgmme, The deferred 
programe fin thie area depend on tho use of grain sorgiame, During the three 
years of feeding grain sorghum to yearlings at the Fort Mays Bmoerimnt Ste~ 
tdom as reparted in the 1948 feeders day clrowlar by Aicher and Kessler (1), 
grain sorghum: equalled corn poundfor pound, These results yore not apeci~ 
fleally on the deferred program, but essentially the same results could be 
expected, It appears that with the development of better storage facilities 
for grain sorgiume in vestern Nensasy there will come a rapid acceptance of 
the deferred systems 


prograns in Ares V. 
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the wintering program, half of the rough feed normally considered necessary 


budgete 


Since this segticn is Imow as the feeder calf producing section, a 
good market can be obtained for feeder calves. Corn belt tuyersy as well as 
buyers from other sections of the state, look to this area for good quality 
calves, The cow herds should eontinise to occuny a prominent place in the 
cattle program of this area, at least on the larger ranges, On the enaller 
ranches and faras, the deferred systens, wing grain corghums, can furnish 
a consistently large return, The development of sumer fallow for sorginme 
and the practice of keeping over silage in a lerge trench silo from one 
season to the next can help to insure a supply of feed for drought years, 


Aves VI, Northwest and North Central 


Ineluded in Area VI are the following eomtdest Cheyenne, Rawlins, 
Decatur, Horton, Phillips, Smith, Sherman, Thomas, Sheriden, Graham, Rooks, 
Osborne, Mitchell, Cloud, Wallace, Logan, Gove, Trego, Ellis, Russell, 
Lineoln, Ottawa, Grecley, Wichita, Scott, Lone, Ness, Rush, Barton, Elsworth, 
Saline, Hamtlton, Kearny, Firmey, Hodgeman, Pawnea, Stafford, Stanton, Grant, 
Haskell, Gray, Ford, Rivards, Morton, Stevens and Sount, uleo'parts of 
Meade, Kiova, Pratt, Dickinson, and Clay. 

Soil. types in Area VI vary fron tho wind blown soils of western ant 
northwestern Kansas to the residual soils of Lincoln, Ottaway, and BLlewrth 
of Dakota Sandstone origin, 

Wheat fs the prinetpal erop, With the exception of a few ranches, all 
types of farm organizations are based around the wheat enterprise, Beef 


@abtle numbers dn this area are Mighty Hodges ot al. (2) repart that dn 
land use planning area Ly which ts the northwestem part of this ares, the 
foweat hoof cattle per thousand erop ames are found, : 

Grass 49 prineipally buffalo with mixteres of gram grasses, mush the 
game os in Area Vy Area ¥ is rough land, ond has, in great part, been left 
4n grase, Aron VI tends, on the average, te be mich nave level and has bem 
Yeeken up for erop lend, The carrying capacity of the grass in Area VI is 
the same as for Area V, namely: Calves, five acres, cowl, 10 acres, and 
yearings, seven acres, 

In adattion to viwat, barley, milo, eLlage and a limited amount of 
alfalfa are produced, According to the Keness State Board of Agrieulture, 
the average yields in this crea from 1922 to 1940 are as follows: Barley, 
15.2 tmsholay vhect, 16.5 bushels; gruin sorgiisly 12,4 bushelns silage, 6 
tons; alfnlfa, 2.2 tonas ani corn, 12 bushels por acres 

Programs recomendads 

1, Cow homis, 

2» Peoter calves, 
by Sreep-fed calves. 

2, Wintering and selling in the spring (vheat pasture), 

3. Wintering and sumer greasing (good quality). 

4e Deferred full feoding, 

a Steer or heifer calves. 
by Yourling steers, 


Se Winter full feeding, 
Me Good quality, 
b. Plainer grades. 

Ag ven mentioned in Area ¥, the develorment of the combine sorgimm in~ 
dustry 4n both of these areas will do meh to develop sound cattle programs 
in western Kansas, Feoding experiments at the Hays Station Inve proved the 
value of grain sorgiume as & cattle feed (1), Grain sorginms can be stored 
easily through the winter when the temperatures are lev, Spring ond sumer 
tenporatures entse then to heat. More work needs to be done with ventilated 
grain bing and with nolstu:s statics at a time of harvesting in relation 
to the keeping quality of the grain, This promises in the future to point 
the way to a songiumbelt cattle feeding program, that in many ways could 
@zual or surpass the present corm elt Leading wrogram, 

For wheat farms, taving little or no grass, the winter full Peoding 
program has been added 4n this area, This program has sox advantages over 
@ program based on wintering and selling in the spring, 

The wintering program in this area usually depends on wheat meture 
ond 4s not dependable yoar after your as a cattle prog, Growing grain 
sorgiums in a rotation with wheat is a good agronomic practice, The we of 
grain songinms in the winter full feeding of cattle males for a greater dt- 
versity of income, 

This area has a great need for a Livestock program since, at presents it 
is almost a one crop arenas 

Fertility of crop land in this section of the state is high, Meisture 
ig the limiting factor, Size of operation te large and the eqipunt is 


selected for large senle vheat farming, This equipment fite inte a combine 
sorginm grain feed programs 

The deferred programa, as has boon mertioed in other areas having wheat 
as the prineipal crop, fite into the labor management program, Other programs 
that also fit into the labor management program are wintering and winter full 
feeding. Cow herds, since they retire attention throughout the year, do not. 

The deferred programs ore quite intensive, in that they bring in a large 
gross income or volume of business, In Areas V and Vi, eines most farna 
have large acrenges, a large volune of business may not be required, In other 
| wortla, the operator may be whlling to operate one of the lese intensive pro 
grama, such as the production of stocker and feeder calves or wintering and 
Grazing, rather than assume the responsibility of managing the labor and 
eapitel involved in one of the deferred programe, 

The wintering program in this section of the state is planned aroméd 
wheat pasture, By the use of summer fallow ond trench silos to produce and 
keep silage, this program could be developed into a program that could be 
practiced in any yoary 

Cow herds, in this section of the etete as in any other, should be of 
the highest quality possitle, It is never profitable to produce plain 
quality calves. 

Creop-feeding would be profitable on the amaller cow hends, It could 
be based on the use of grain sorginma. 

Alfalfa production is not possible on many farme in Area VI tut should 
be produced wherever possible, 


programs in Area 
+ ie = ‘+ es ON RAE A ABD 
r falta 4 Fy 
ry t t 


end grass for 


Fi L J 


Table & Feed te land and return for 
 neaenternenon - — : eer pees : as — = — + “3 
; : s 


di ai | 
igi Hi 


' 3 

g § 

8 of 8 

g 

Fe § &§ 

R$ 8 
if 


i 


the wintering program, helf of the rough feed normally considered necessary 


budgete 


ALTERNATIVE ENTERPRISES 


In developing this study, the author has devoted his efforts to determine 
dng the factors that make one beef enterprise fit « certain farm better than 
another beef enterprise, It must be mderstoal that other enterprises might 
£2% the farm in question much better than a beef enterprise, I+ woe mentioned 
4n the discussion of Area IT, that Aves IT is a daivy section, VWostern Kanses 
is a wheat section, Cash crops during the past 10 years have been profitable, 
This was due to favorable prices and continued high ylolds, 

Farm Management summaries wore used 4n en endeavor to find the comparative 
ingome between the beef enterprieos and other enterprises, In Kansas, four 
Farm Management Associations are in operation, Thess associations cover met 
of Konses, except northwest Kansas and the extrem southeastern part of the 
state, Swmeries were available starting in 1937, The records for 1938 to 
1947 ware used for a temyoar otivly, ‘The beef enterprise and the cash erop 
enterprise ware conpered in this study, A simtlor etuty might be mde with 
the sheep, ewine, or dairy enterprises, Cash crops were used since they have 
been profitable, and algo, because in mny sections of the state the choice 
must be made between cash crop farming and livestock farming, or betumen a 
combination of the two, In making this stuly, forme that received 40 per 
cent or more off thelr income from cash crops wore coxshlered as eash crop 
form, Farms that received 40 per cont or more from beef wore considered ag 
beef farms, This emet division vas not possible in a few years, Farms, 
showlng the major part of their income from beef, wore used and classified 


as livestock farm, It mst also be romebered that even on farms classified 
as beef farns, a large part of the income may have been derived from a cash 
orop, This ie particularly true in western Kansas, 

The figures in Table 9 indicate that fn 212 sections of the state, except 
northeast Kansgs, incomes have been higher on beef farms than on cash erop 
farma, Also, that incomes from beef have been consistently higher than from 
cash crops. 

Three measures of size of business wore stilted in an effort to establish 
the fact that 1% was the beef mterprise thich caused the beef farms to have 
consistently higher incomes than the cash crop farms, ‘These meagures wore: 
Total acres, crop acres, and number of men employed, Prom the standpoint of 
the total acres, beef farms vere consistently larger, This finding is logical 
since larger grass acreagos would be employed, Total erop acres, another 
measure of sie of tusiness, were larger in each section on the cash crop 
farms, No significant difference was found in the mumber of men employed. 
This would indieate thet since beef farms were larger in one factor, cash 
crop farms larger in a second, and no difference in a third, size of business 
was similar, ; 

One might also content that during the years included in this study, beof 
prices were higher {mn relatéion to other prices then was wheat. Using 1935 to 
1999 a2 a base period end using the Kansas farm price from Crops and Markets, 
it 4s fount that in the base period wheat averaged 485, that during the period, 
ancluiied fn Table 9, the average farm price was $1.22, Thus, in the period 
studied the vimat price ws 144 per cont of the 1935699 base. 


Comparing cattle prices during that samo period, again using Kensas farm 
price from Crops and Markets, ve find that the 193561999 base ws $7414. The 
average cattle price for the period ineluded in the table referred to above 
vias $12463, oF 163 por cant of the base perdod, ‘Tims, 1% wuld seen tat 
in the period stuiied, cattle prices had advanced nesrly 20 per cent more 
thon vheat prices, 

However, in ouch an analysis one mst also take into consideration that 
price 4s not the vhole story, and that in the cave of wheat the matter of 
yield is just as impartent ap is price, Using the south central section as 
a cheek on this feotor and wing Keneas State Board of Agrigulture yields for 
tho ported 1911940, we find that on the basis of seeded acres the average 
yield was 12.7 bushels por acre, For the period 19361947 on the sesded asst 
basis, this section of the state averaged 14.4 tashels per acre, or 113.4 
por cont of the base pardod, 

Thus, it would soem that while beef prices had ineressed in the period 
studied more than wheat prices that this inereape in price in favor of beef 
could largely be off-set by an inereace yield in the ease of theat, 

Tt mst also be pointed out that form monagonent studies, viile helpful, 
are not a true measure of income since most forms in furm management assocl~ 
ations are larger than the average fare in the areas reprogented, In certain 
soobions of the state, fara mnegonet associations may have a lorger per cant 
of thei members handling livestodk than the average of the farms in the area 
represented, Manust (4) points out that in Area 6b (South Central Kensas) 
forme in the Association groceod $12,924, while average farms in that type 
of forming area grossed $75277+ 


The author vishos to again emmhasise that the high average not Inoome 
of the farms in the fara management etadies was the result of a eonbination 
of enterprises, Yor instance, some farms in Area Sb that vero classified 
as beef forms received as much as 35 par cont of theiz tneone fron thoat, 

In addition to a higher net ineone from forms thet have an efficient 
Livestoek program, there fe 2 saving in soil fertility, ‘filer an@ Turk 
(5) point out that whan a cash erop is prodmeed, 100 per cent of the farttl~ 
tty that goes into making the orop te sold from the Porn tet uhon Livestock 
4s handled ond an ordinary job of handling the manure ts done, 40 por cont 


- ff the nitrogen, 50 per cont of the phosphorus, and 45 per cont of the 


potassium is retwmned to the soll. 


With the exseption of produeing stocker and feeder calves, wintering, 
vintering and sumaring, ol of the boef programs regommended for Keneas 
require grain feeding, I. .cstg up epop lend grass ratios, 1t was asomed 
that most of the feed grain would be produced on the farm, However, it was 
pointed out that if a stoclomn wished to increase his net income from Idea 
beef enterprise he eld do so by engaging in 2 note intensive entermise 
and using his crop land to produce rough feed. This would nocossitate his 
pueshasing all or part of his food grain, Therefore, a study of the food 
grain situation in Kensas mist bo a part of any study of bee? syatent, 


Jaccard ot aly (3) in "A Postwar Pattern of Production for Kansas Agel= 
calture" showed that tn 19491944, 45192000 tons of food grains (cora equivae 
Lent) vere available for fecding LMvestocky of vaich 3,527,000 vere neoded to 
feed Livestock in the state, Yot Kansas Ins been mow ae a state viich gone 
erally 4s on a shipwin basis ae far as food grains are conoermed, This ta 
duo to heavy outwshipments of grain following harvest, The following spring 
4t 49 necessary to ship a portion of that grain back in for livested!: food, 
A study of com end sorghum prices over a 20«year period shows that the low 
oocure in Novenber and Deeenber soon after the crop has been harvested, and 
that the high occurs in May or June the following sumer, 

Thus, it would seem that ono of the advantages in establishing « beof 
enterprise on a faym and in planing ite feed requirements would be to ae 
able the operator to purchase the required feed at the seasonal lov. 


A SYSTEM SHOULD BE PRDUNGIT 


Once the correct beef system is established for a fam, 4% should be op — 
erated year in and yoar outs The operator should buy either feed or replace 
nent cattle without too mh regam! for what they cost as long as he pays the 
going price. In many eases replacenent cattle appeared bigs in the fall, and 
tite Sah 6 eatenty We Steen NE SE ee 
thong in some of the most profitable years, 

sain habe sah tos Nos tie sayin, iim: te acids We ae aaah 
fn operations is not too important, When cattle prices are on a high level 


in the fall, the farmer sells his fat eattle to an advantage but in tum pays 
high prices for hie replacement calves, When the eatile price is low in the 
fall, the operator may not make a vory large profit on the full fooding ope 
ation but in tum is able to buy replacement calves to an adventage, One 
might compare the market fluctuation in a program of this kind to the market 
fluctuation in a vheat operation in which the operetor insures against violent 
price changes by "hedging". 

To illustrate this principle, the Bureau of Agrienlturel Economies 
figures vere used for the Kansas City matet for the maith of Novenbor tn 
the following years: 


1928 13435 15.00 17,05 
1929 9 12435 13.95 15420 
19% =: 10415 12.35 13648 
19310 7445 10,50 13,50 
1932 6450. 6,60 760 
1993 5530 $450 595 


During thig period cf years, tho beof price we declining each yeors 
Fortmes vere lest largely because stoclmen would not stay cn a system thet 
called for selling at eo regular time and purchasing back on the eame mriot, 
To illustrate this in this period of yoars on the deferred aycten, if the 
operator could have purchased choles calves ond sold them a year later as 
choice yoorlings, in 1931 the yearlings he sold that year for $11.50 had 
cost $10.15, leaving a normel margin, In only one year, 1933, he would 
have gold yoarlings for less than he paid for them, and then only receiving 
+55 por Inmdred less then they cost. Keeping in mind that this gain is put 
on with rough feed, paste, anid nct too much grain, ae would aasune that 
even in that yoar he "troke even", 

In the perfod when prices are on the incline, lorge profits can be 
mafie, Table 11, tiiustrates this, 


A study of systems adapted to different serene within the state has mich 
to comand it, Already certain areas Inve gained a place for themselves on 
the markets, Southwestern Kansas has von national recognition as en area 
for the produetion of stocker and feeder calves, The Wiltewter area in 
Butler County hes established iteelf as en area producing deferred fod calves. 
The Gridley comity in Coffey County has forged dwad-in the proiuetiion of 
deferred fed yoarLingss 

Colonel B. B. Wentworth of Armour and Company points the way with this 
prophesy, "I believe that the noxt great development in the beef industry will 
be the establishing of cortain beef programs to fit spesifile areas." 


BeonomLes. 

Prices 

wk Oo ol ene 

Yee} Stew | Stee 
1937 8.70 22.20 Loe 65 
1938 70 10.25 D5 
1939 11.00 10430 12.20 
2940 22,00 12.25 13460 
1941 13015 11455 12.55 
1942 15615 15435 16645 
1943 13620 M4045 15685 
1944, 14025 15.60 17.45 
1945 15625 16,80 27465 
1946 48.35 26685 32 
1947 Phe 5 30.05 Bo 5 


Taking one of the extwene years, dattle videh Gost 425025 per outs sold 
in the fall of 1946 for $31.21, In othor words, they doubled their value 
per nmired, 


Kansas hag a wide variety of emditions, This fect mikes a mumber of 
beef production systems necessary, if Kansas operntors are to capitalise to 
the fullest extent on their natural resources, Bo me systen of beef pro- 
duotion can boat fit the neods of stocks: in all sections, 

The State of Kansas hae been divided into six beef production aress so 
that Kensas stoclmen might have a guide to profitable ayetase in their re~ 
spective section, These areso include eomties which are similar in gress 
land, erop land, topogrephy, sive of farm and beef ayetens now in operation, 
The beef production areas aro: Area I, Northeast corn belt; Area II, South+ 
eastern Kansasy Avea III, Flint Hille; Area IV, South central Kanseog Area 
V, Southwestern Kaisas; Area VI, "arth central ond Northwestern Kansas. 

There is a wide range of oonditions between farms in each avea, It is, 
therefore, inpopaible to recomend me systen of beof production for eash 
area, Ag a romult, several syetoms have boen recomended for each area by 
Drs Ae Dye Weber and Associate Professor A, G. Pickett, of the Animal Husbandry 
Departaent,y and the axthor, 

Thia study Lists the fastora vhich makes moe of these programs fit a 
apecifie farm better than another progrem. Heretofore, unccmbined mterial 
hes been pub together in thie work to enable « stoclman to select the best 
beef sytem for his fam, A system ean be selected from the list recomended 
for his area, and 1t should fit the physical characteristics of his form, 

Many factors wore considered in establishing the mothal wed to caloulate 
the returns expected fron a beef syaten, The years 1922-1941 were used as 


base yeare for prices in thie stuly, Gaing and rations fod wore based on 
experimental mterial at Kansas State College, For cach system a retum 
was caloulated, which was expressed ae the return the ctoclaun would reeolve 
for his reugh feed and grase. Returns for rough feed and gruss were used 
Snetead of net returns, ‘The purpose of a livestock ayvtem to the farm 
organisation plan is to mike 9 market for non-salesble rough feed and grass, 

The deferred syatens of beef production proved to be the most intensive 
systems, For a given acreage and « given asount of capital, more retumes 
ean bo made using these systems than any other aysten. They ore adapted to 
each beef production area, Many farms in each area, not now using these 
systems, should be using then, 

Winter full fooding of good quality cattle, aming the yoors wed as a 
base period in this otuty, (1922 to 1941, Eansas City Dally Orovers Telegram), 
was less profitable then the winter feoding of plain eters, 

Production of stocker and feoder calves should be Limited to the waster 
one-third of the state and to large ranches, Elecuhere in Kansas, cow herd 
owners should ereep fead their calves, 

Wintering end selling in the spring offers large rotums when weat 
pasture is available, For farms in the wost, sorginm silage can be ued in 
yours when wheat pasture 4s not available, This ables that sectio to have 
a Livestook eysten each year regardless of vheat pastures 

Buying cattle in the spring for greasing, is a speauiletive system, There 
fore, leasing of pastures is recommended, where gress acreages are so large 
that more cattle oan be grazed than can bo wintered, 


The amount of arop lend necessary to veive the feed required by each 
systen was vorked out, in addition to listing the factors in each area that 
influence the use of one ayotem in proference to anotier, The necessary 
grass aereage was combined with the erop land to mike « grasa crop land 
ratdo in systens requiring the use of grass, Yields, used in arriving at 
the acres of erop land needed, were seowed fron reper'ts of the Kensan State 
Board of Agrioulture, Carrying capacities of grass for the various areas 
have not been established in any previous study, so the carrying capacities 
used represent experience of the atthor with oattlemen in differmt areas. 

The development of an area te the extent that a large number of stoale 
won ere prectiging a similar boof system will result in the oreation of a 
reputation for that apea, It should regult in a alight market pretium for 
thelr product. 

Beef production is more profitable over a period of years than me erop 
farming according to the summary of the four Farm Management Associations 
in the state for the MW-year period, 1935-1947, Not only dose livestock 
farning bring in greater returns, but, in addition, 1 conserves the fertil~ 
Sty of the soil, 


& 


The writer fo indebted to Dry J, A, Hodges, his mjor instructor, for 
his assistance, valuable suggestions, and oritician of the method and pres 
sentation of the date, Crodit de due 0, Peairs Wilson of the Departant of 
Beonomies and Sociology for his assietence in organising the material pro» 
sented and to A, G. Mekeatt of the Department of Anim Husbendry for his 
agoistance in preparing food requiremnte for the various beef systems. 


LETERATRS CITED 


@) Boo eatlas footing 
—~ Snveetigationty 16 pe Agel 275 2046 
(2) < de Aap Yo Yo Hiltott and Ws Be ; 
wlio fonses Balistin 2M, 122 ps 
(3) Jaecard, Ge Roy ot 
& pootunr ae ot wnatiie 
sesame Remade tenet the te to #3 to boomers i0Ade 


“ the seesetatimnes of tune fara mn hg pe 
Setentey © po demuey 30,008.” ee 


(5) MLLary Gy Srmost aut Loy Me Tak 
Mptowmtais of #012 science, John Wiley and Sons, Now Tort, 


